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$\beta$ $\beta$ -\oplus \mbox{\boldmath $\varphi$} ion ,
2 Gray code . ,
$\mathrm{T}\mathrm{y}\mathrm{p}\triangleright 2$ Turing .
Walsh Fine Walsh 2-expansi0n
, \beta -expansion& .
1
10 ,2 , $\beta$
, 2 .
1. $\beta$ $(1 <\beta\not\in \mathrm{N})$ , , $n$ $(1 <n\in \mathrm{N})$ ,
.





1. , 10 3
.
$\beta$ , $x$
$x= \sum f(i)\beta^{\vee:}$ with $f(i)\in \mathrm{Z}\cap[0,\beta)$ (1)
$\frac{i=0}{*\mathrm{a}\mathrm{h}\mathrm{m}\mathrm{a}@\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}.\mathrm{t}\mathrm{o}\mathrm{h}\mathrm{o}\mathrm{k}\mathrm{u}_{\backslash }\mathrm{a}c\mathrm{j}\mathrm{p}}$.




, $\beta$ $\mathrm{T}\psiarrow 2$
$\mathrm{h}\mathrm{r}\ovalbox{\tt\small REJECT}$ .
2. $\beta$-expansion[8] , .
.
$x$ $\beta$-expansion , (1)
$|x \sim\sum_{\mathrm{t}=0}^{N}f(i)\beta^{-i}|<\beta^{-N}\mathrm{f}\mathrm{o}\mathrm{r}$ all $N\geq 0$
$a_{-0}a_{-1}\ldots$ . $x$ .
$\beta$
$l(\beta^{-1}+\beta^{-2}+\beta^{-3}+\cdots+\beta^{-t})=1$ $l\leq\beta\leq l+1$
$\lambda_{l}^{(t)}$ $(l=1,2, \ldots, t=1,2,3, \ldots, \infty)$ .
Pisot , $\lambda_{1}^{(2)}$ $\lambda_{l}^{(1)}=l,$ $\lambda_{l}^{(\infty)}=$
$l+1$ . $\beta\cdot \mathrm{e}\mathrm{x}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{s}\mathrm{i}\mathrm{o}\mathrm{n}$ 0, 1, ... $l-1$ $t$
$l$ .
$\beta$ , $\beta- \mathrm{e}\mathrm{x}\mathrm{p}\mathrm{a}\mathrm{n}8\mathrm{i}\mathrm{o}\mathrm{n}$ ,
[3] , $\log_{2}\beta$ .
$\beta$ $\beta$-expansion , $\beta-\exp \mathrm{a}\mathrm{e}1\S \mathrm{i}\mathrm{o}\mathrm{n}$






2 . , Gray code
.
, $\beta$ , $\beta\ovalbox{\tt\small REJECT} \mathrm{i}\mathrm{o}\mathrm{n}$ , Wakh
Fine . ,
. Walsh [9] let
, $2\triangleleft \mathrm{x}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{s}\mathrm{i}\mathrm{o}\mathrm{n}$ , Walsh
. Walsh ,
, ,




. $\mathrm{N}$ , $l,m,n,$ $\ldots$ , $i,j,$ $k,$ $\ldots$
. $d,d’,$ $\ldots$
. $w,v,$ $\ldots$
, $f,g,$ $\ldots$ , $f=f(1)f(\mathit{2})\ldots$
. $(\sigma f)(n)=f(n+1)$ . $w$ , $v$ $wv$
$t$
, $w$ $i$ $\hat{w\cdots w}$ $w^{t}$ , $ww\cdots$ $w^{\infty}$
. . , $u$ $v$
$u\in v$ .
Ll $\beta>1$ , $\beta$




2.1 ([ ) $N_{\beta}:=$ {$f|f$ $x\in[0,1)$ $\beta$-ex\mu n on} $G_{\delta}$
, $\beta\beta$ .









. , $\varphi_{l}^{(0\rangle}(x)=1,\varphi_{l}^{(t+1)}(x)=x\varphi_{I}^{()}‘(x)-l$ .
2,4 $t$ $\lambda_{l}^{(t)}$ $\varphi_{l}^{(t)}=0$ . , $\lambda_{l}^{(t)}$
$Pis\sigma t$ . , $\lambda_{t}^{(t)}$ 1
.














2.5 (N\lambda ) –) N\lambda )
$f$ $kl^{t}(k<l)$ . seial
, $kl^{t}$
. , $t$ .
$C=\{0<n_{1}<nz<\cdots<n\iota\}$
$1=\psi_{C}(\lambda^{-1}):=\lambda^{-n_{1}}+\lambda^{-n_{2}}+\cdots+\lambda^{-n\iota}$ $1/2<\lambda_{\overline{C}}^{1}\leq 1$ (4)
, $\lambda_{\overline{C}}^{1}$ , $\lambda c$
0,1




, $\lambda c$ ,
? , $\lambda c$ , $t$ $N$




2.6 $\beta>1$ . 3 .
1. Subshifl($(N\beta)$ , $\sigma$) $p$ .
$W$
$N\rho=\{f|(f(n),f(n+1),\ldots,f(n+p)\}\in W$ for any $n$}
2. $a:$ , $:=0,$ $\ldots,p,0\leq a:<\epsilon$
64
$1-\beta^{-\mathrm{p}-1}$ $\ovalbox{\tt\small REJECT}$ $\sum a_{j}\beta^{-j-1}$
$j\ovalbox{\tt\small REJECT}*9$
$1-\beta^{-\mathrm{p}-1}$ $>$ $\sum_{\mathrm{j}\overline{\sim}0}^{p}a_{j+k}\beta^{-j-1}$ $(k=1, \ldots,p)$
an+p+l=a $(n\geq 0)$ .
3. 1 $\beta$- $\mathrm{t}t\beta$ $p+1$ . ,
\sigma 1\mbox{\boldmath $\omega$}\beta $=$ $\omega\beta$
$\sigma^{q}\omega_{\beta}$ $<$. $\omega_{\beta}$ $(q=1, \ldots,p)$ .
, $\beta>2$ $C$ (4) , $\beta$






$\lim\underline{1}\log_{2}\#$ {$w|w$ $n$ $f\in N$ }
$n-\nu\infty n$
. , $N$ .
$N$ , $h(N)$ .
$\Sigma$ shift space $X\subseteq\Sigma^{\mathrm{Z}}$ $f\in X$
( ) , $\Sigma^{l}$
$\log_{2}\#\Sigma$ .
,
2.8 ([8, 3]) $h(N\rho)=\log_{2}\beta$
.
2.9 , $l=1,2,3,4,5,6$ , $t=2,3,4,$ $\ldots$
, h(N\lambda 1 ) . $l+1$
$t$
, $t\geq 4$ .
65
1: \lambda 1(0 \psi ansion $h(N_{\lambda_{\mathrm{t}}}(t\rangle)$ . $t$ .
2.1 2
2
$N\pm=$ {$f|$ h -1, 0, 1 }
. , -1, 0, 1 $w$ 1, 1
$1,$ -1 $\varpi$ . &\kappa tion 1
( ). 2 ,
$\rho_{2}(\cdots 10^{\infty})$ $=$ $\rho_{2}(\cdots 01^{\infty})$ . (5)
$\rho_{2}(\cdots \mathrm{T}0^{\infty})$ $=$ $p_{2}(\cdots 0\mathrm{r})$ . (6)
, -1 ,
$p_{2}(\cdots 10^{}\mathrm{T}\cdots)$ $=$ $\rho_{2}(\cdots 01^{t+1}\cdots)$ $(: =0,1,2, \ldots)$ . (7)
$p_{2}(\cdots\overline{1}0^{}1\cdots)$ $=$ $\rho_{2}(\cdots 0\mathrm{P}^{+1}\cdots)$ $(i=0,1,2, \ldots)$ . (8)




{ $f\in N\pm|$ $i$ $f$
$01^{\infty}$ , of, $10^{-}\overline{1},$ $\overline{1}0^{\dot{\iota}}1$ $\backslash \mathrm{f}\text{ }$ $\text{ }$ }
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2.10( 2 ) $\rho\pm:=$ [ $N_{\pm}’$ $N_{\pm}’$ [-1,1]
.
, $N’$ $f$ seri
, .
lbit .
, $\langle N_{\pm}’,$ $\rho_{2}\mathrm{r}$ \sim
$\lim\underline{1}\log_{2}\#$ {$w|w$ $n$ $f\in N_{\pm}’$ }
$narrow\infty n$
, .
$\#$ {$w[w$ $n$ $f\in N_{\lambda_{1}}(\infty)$ }
$+$ $\#$ {$w|w$ $n$ $f\in\pi_{\lambda_{1}}^{--}\mathrm{t}\infty)\backslash \{0^{\infty}\}$ }
$=$ $2^{n}+(2^{n}-1)$ .
2.11 ($N_{\pm}’,$ $\rho_{2}\mathrm{r}N_{\pm}’\}$ $h(N_{\pm}’)$ 1 . ,
2 1-10’ $2/\log_{2}3$ .
$\beta\sim \mathrm{e}\mathrm{x}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{s}\mathrm{i}\mathrm{o}\mathrm{n}$ $\beta$ , 2 Gray code
, $[0, 1]$
1 . ,




[7] Brattka[l] , Walsh
2 . $\lambda_{l}^{(t)}$
h .
3 1 $\mathrm{t}\backslash$ $\mathrm{X}$ fl Linear Space
, 1 2 . 2
, tllf1 0 .
67
$l=1,2,$ $\ldots,$ $t=2,3,$ $\ldots,$ $\infty$ $\rho_{\lambda_{l}^{(\ell)}}\uparrow N_{\lambda_{l}^{(2)}}’$. $N_{\lambda_{l}^{(t)}}arrow[0,1]$
$(\rho\lambda_{l}(t)\uparrow N_{\lambda}(t\rangle)^{-1}$ .
$[0, 1]$ $\sigma\supset$ $\text{ }$ Fine $\text{ }k$ , $[0, 1]$ ,
$\lambda_{1}^{(t)}$ Fine $d_{t}$ . 2 $x,y$ ,
$d_{t}(x,y)$ $x,y$ $\rho_{\lambda_{l}^{(k)}}\mathrm{r}N_{\lambda_{l}^{(t)}}$ Cantor
.
3.1 ( $\lambda_{1}^{(t)}$ Fine ) $t_{\overline{\sim}}2,3,$ $\backslash \cdot.,$ $\infty$





if $x,y$ 1 .
$\phi(x,y)$ $=$ 2 if $x,y$ 1.
$d_{t}(x,y)$ $=$ 0 o.w.( $x,y$ 1).
Fine $d_{\infty}$ .
2. Fine $d_{t}$ [0, $\lambda_{1}^{(l)}$ Fine $T^{(t)}$
.
Fine $T^{(\infty)}$ .
3. $f\in\psi_{1}^{t)}$ $\mathrm{h}.\mathrm{m}_{n}f(n)=0$ , $q=\rho_{\lambda_{1}}(\iota)\mathrm{f}N_{\lambda \mathrm{i}}()(f)\in\Phi^{t)}$
. 2 $\mathfrak{G}^{\infty)}$ .
$\phi(x, (\lambda_{l}^{(t)})^{-1})$ 1 4
$(\lambda_{l}^{(t)})^{-1}$ .
$.2 $s,t=2,3,$ $\ldots,\infty$
$\mathit{1}$ . \leq ls)\cap ( 0\neq \emptyset .
2. $d.,d\mathrm{t}$ .
. (1) $\lambda_{1}^{(t)}$ $\varphi_{1}^{(t)}$ . (2) $\epsilon$
. $x\in q\cdot$ ) $1/\lambda_{l}^{(t)}-x<\epsilon$ , $d_{t}(x,\lambda_{l}^{(t)})\approx 2/\lambda_{l}^{(t)}$
$d.(x,\lambda_{l}^{(t)})\approx 0$ . , $x,y$ $d.(x,y)\leq\alpha d.(x,y)$
$\alpha$ . ( )
$.$ $t=2,3,$ $\ldots,\infty$ $T^{(t)}$ $[q,r)$













$q\neq y$ , $n_{0}$ $m$ ($\rho_{\lambda_{1}^{(t)}}$ I/VXI )-I(q)(m)\neq
$(\rho_{\lambda_{1}^{(t)}}\mathrm{f}N_{\lambda_{1}^{\langle t)}})^{-1}(y)(m)$ , (9) $(\rho_{\lambda_{1}^{(t)}}$ $N_{\lambda_{1}^{(t)}})^{-1}(y)(m)=1$
. , $y>q$ . $y$ ... $(m)1\cdots 1(01^{t-1})^{\infty}\check{t-1}$ ,
$f\in N_{\lambda_{1}^{(t)}}$ . , $y$ $q+(\lambda_{1}^{(t)})^{-n_{0}}$ * .
(10) .




$U$ $:=$ $[0, 1]$ .
$U_{0}$ $:=$ $[0, \frac{1}{\beta})$ .
$U_{1}$ $:=$ $[ \frac{1}{\beta},1]$,
.
$u_{0}$ $:=$ $|U_{0}|:= \frac{1}{\beta}$ .
$u_{1}$ $:=$ $|U_{1}$ I $: \approx\frac{\beta-1}{\beta}$ .
$M:=$ 2





$-u_{0}/M$ $x\epsilon U_{1}$ .
$\phi_{n+1}(x)$ $:=$ $\{$
$\phi_{n}(x/u_{0})$ $x\in\ovalbox{\tt\small REJECT}$
$\phi_{n}((x-u_{\mathrm{O}})/u_{1})$ $x\in U_{1}$ .
, $\beta=2$ , 2 Rademacher
.
Rademacher $\{\emptyset:|i\overline{\sim}0,1,2, \ldots\}$
Walsh { $\emptyset$: $=0,1,2,$ $\ldots\rangle$
.
$n$ , 2 $(h_{k}\ldots h_{0})$ ,
$\psi_{n}(x):=\prod_{:}\phi_{}^{h_{l}}\langle x)$
. , $\beta=2$ , 2 Walsh
.
3.4 $\{\emptyset:|:=0,1,2, \ldots\}$ . ,
$i,j$
$\psi_{\{}$ , \psi j)t2 $=$ $\delta_{1j}.$ .
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Rademacher $\{\phi 0,\phi_{1}, \ldots, \}$
$I$ $=$ $\int_{U_{\mathrm{O}}}\phi_{k_{1}-1}"(x/u_{\mathrm{O}})\ldots\phi_{k_{l}-1}^{n_{l}}(x/u_{0})(M^{-1}u_{1})^{m}dx$
$+ \int_{U_{1}}\phi_{k_{1}-1^{n_{1}}}(\frac{x-u_{0}}{u_{1}})\ldots\phi_{k_{t}-1^{n_{l}}}(\frac{x\sim u_{\mathrm{O}}}{u_{1}})(-M^{-1}u_{0})^{m}dx$
$s=x/u_{0}$ , $v= \frac{x\sim \mathrm{u}}{u_{1}}$
,
$I$ $=$ $u_{0}(M^{-1}u_{1})^{m} \int_{U}\phi_{k_{1}-1}’*_{1}(s)\ldots\phi_{k_{l}-1^{n_{l}}}(s)ds$
$+u_{1}(-M^{-1}u_{0})^{m} \int_{U}\phi_{k_{1}-1^{n_{1}}}(v)\ldots\phi_{k_{l}-1^{n\iota}}(v)dv$





, $n_{1},$ $\ldots,n_{l},m$ 1 , $I=0$ . ,
$\langle\psi_{:},\psi_{j}\rangle_{L(U)}2=\delta_{- j}$ . ( )
$\mathrm{R}$ $\beta$-expansion , ([5, 4]),
2 . $\beta$-expansion $\mathrm{R}$
, $\mathrm{R}^{2}$
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A. $n$
$x$ $l+1$ Gray code $(l=1,2, \ldots)$
:




3: $l+1$ Gray code $\{x=\xi_{i}^{(l)}(y)\}_{0\leq:\leq t}$ .
.
$g:\mathrm{N}arrow\{0,1, \ldots,l\}$
Gray code ( ) $\pi\iota(g)$
$\pi\iota(g)=\xi_{g(1)}^{(l)}(\pi\iota(\sigma g))$ (11)
. $\sigma$ $\sigma(g)(n)=g(n+1)$ .
, $v$ $w$ $v(w)^{\infty}$
$\pi\iota(v(w)^{\infty})$ $=$ $\xi_{v}^{(l)}(\pi_{l}(w^{\infty}))$ (12)
$\pi_{l}(w^{\infty})$ $=$ $\xi_{w}^{(l)}(\pi\iota(w^{\infty}))$ $(13\rangle$
. , $v=v(1)v(2)\ldots v(n\rangle$
$\xi_{v}^{(l)}\overline{arrow}\xi_{v(1)}^{(l)}\circ\ldots\circ\xi_{v(n)}^{(l)}$
. (13) , $\pi\iota$ (w , $[0, 1]$ $\xi_{w}^{(l)}$
($\xi_{w}^{(l)}$ ).
, $v\langle w)^{\infty}$ $\pi\iota(v(w)^{\infty})$ $[0, 1]$ . 0
0 .
, $\pi\iota(g)=\lim_{n}\{\pi\iota(g(1)g(2)\ldots g\langle n)\mathrm{O}^{\infty}))$ .




$\pi_{l}(g)$ $[0, 1]$ . $\xi_{g(1)g(2)\ldots g(n)}^{(l)}$
, $\xi_{g(n+1)}^{(l)}(0),\xi_{g(n+1)}^{(l)}(1)$ $[0, 1]$ , 2
$n$ . $\lim_{n}\xi_{g(1)g(2)\ldots g(n)}^{(l)}(0)$ $[0, 1]$
$|_{\llcorner}^{-}\mathrm{R}\mathrm{R}\text{ }$ .
$\pi\iota(g)$ (11) $\xi_{g(1)}^{(l)}$ :




$\pi_{l}(g)-arrow 0$ $\Rightarrow$ $g(1)=0$
$\pi\iota(g)=1$ $\Rightarrow$ $g(1)=l$.
2 $k\geq 1$ ,
$G_{2k-1}:=$ { $f$ : $\mathrm{N}arrow\{0,1, \ldots,2k-1\}|$
$i\leq k$ $(2i-1)(2k-1)\mathrm{O}^{\infty}\not\in f$
$i\leq k-1$ $(2i)0^{\infty}\not\in f\}$
$G_{2k}:=$ {$f$ : $\mathrm{N}arrow\{0,1, \ldots,2k\}|$
$:\leq k$ $(2i-1)(2k)^{\infty}\not\in f$
$i\leq k$ $(2i)0^{\infty}\not\in f\}$
. , $l\geq 1$
$\varpi_{l}:=\pi_{l}$ $G_{l}$
$G\iota$ $[0, 1]$ . , $G\iota$ $\log_{2}(l+$
1) .
. $\varpi(f)=\varpi(g)$ $f\neq g$ , $i$ :=m {i\in N $|f(i)\neq g(:)$}
. $f(i)>g(i)$ , $\pi\iota(\sigma^{:-1}f)\in[ffl^{l},$ $[perp] f-\llcorner+1]l+1$ ’
$\pi\iota(\sigma^{:-1}g)\in[_{l+1l+1}^{\Delta g-\mathrm{g}\mathrm{L}^{t}\llcorner+1},],$ $\pi\iota(\sigma^{:-1}f)=\pi\iota(\sigma^{:-1}g)$ , $f(i)=$
$i+1,$ $g(i)=j,$ $\pi\iota(\sigma^{l-1}f)=\pi_{l}(\sigma^{l-1}g)=.\mathrm{f}\mathrm{l}_{+}^{1}$ .
$j$ . $\pi\iota(\sigma^{:-1}f)=i+1l\mp 1++_{+}^{\pi\iota\sigma}‘\neq \mathit{1},$ $\pi_{l}(\sigma^{:-1}g)=.\vdash_{+1}^{+1}-\dashv_{+1}^{\pi\iota\lrcorner\sigma^{l}g}$
, $\pi\iota(\sigma^{:}f)\Rightarrow\pi_{l}(\sigma^{\{}g)\simeq 0$ . , $f(:+1)=g(i+$
$1)=0$ , $\pi\iota(\sigma^{-+1}f)=\pi\iota(\sigma^{\dot{\iota}+1}g)=0$ . , $f=$
$f(1)f(2)\ldots f(i-1)(j+1)0^{\infty}$ , $f\not\in G\iota$ .
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, $\pi\iota(\sigma^{:}f)=\pi\iota(\sigma^{:}g)=1$ . , $f\langle:+1)=$
$g(i+1)=l$ , $\pi\iota(\sigma^{\dot{\iota}+1}f)=\pi\iota(\sigma^{|+1}.g)=1$ . ,
$f=f(1)f(2)\ldots f(i-1)(j+1)l^{\infty},$ $g=f(1)f(2)\ldots f(i-1)jl^{\infty}$ ,
$(j+1)l^{\infty}\in f$ $f\not\in G\iota$ .
$l,$ $j$ . $\pi\iota(\sigma^{t-1}f)=\mathrm{f}_{+1}^{\llcorner 2}.-\dashv_{+1}^{\sigma}\pi_{\iota\lrcorner 1\mathrm{j}}‘,$$\pi\iota(\sigma^{:-1}g)=+^{\pi_{l}}+_{+1}^{\sigma^{t}\Delta}\overline{\iota}+\overline{1}$
, $\pi\iota(\sigma^{:}f)=\pi\iota(\sigma g):=1$ . , $f(i+1)=g(i+$
$1)=l$ , $\pi_{l}(\sigma^{1+1}.f)=\pi_{l}(\sigma^{-+1}g)=0$ . $\text{ },$ $f(i+1)=$
$g(i+1)=0$ , $\pi_{l}(\sigma^{-+2}f)=\pi_{l}(\sigma^{|+2}.g)=0$ . ,
$f=f(1)f(2)\cdots f(i-1)(j+1)l0^{\infty},$ $g\underline{-}f(1)f(2)\cdots f(i-1)jl0^{\infty}$ ,






3 $t=2,3,$ $\ldots,\infty$ , $N_{\lambda_{l}}.(t$ } – $\mathrm{F}\mathrm{h}$ $\log_{2}\lambda_{l}^{(t)}$
.
. N\lambda ) $t$
, $A^{(l,t)}=(A_{k,\acute{m}}^{(\mathrm{t}t)})$
, $\sum_{k,m}((A^{(l,t)})^{n})_{k,m}$ $n$ . ,
$\#$ {$w|w$ $n$ $f\in N_{\lambda_{l}}(t)$ }
. $n$ , .
4([6]) $A$ , $A$




N\lambda ) $t$ .
$\mathrm{B}^{\mathrm{a}}$ , $t$ $(l+1)$ $i=(a_{1}a_{2}\ldots a_{t})_{l+1}$ , $(l+1)^{t}$
. $\Re \mathrm{a}\mathrm{e}i=(a_{1}a_{2}\cdots a_{t})_{l+1}$ $d$ $j=(b_{1}b_{2}\cdots b_{t})_{l+1}$
$a_{2}=b_{1}$ , ... , $a_{t}=b_{t-1}$ (14)
75
$b_{t}=d$ $a_{1}b_{1}\ldots b_{t}$ $N_{1}^{(t)}$ ,
$d<l$ $a_{1}b_{1}\ldots b_{t}\neq dl^{t}$ . (15)
, , $q$
$s$ $q’$ , $q$
$q’$ $s$ . , $N_{\lambda_{l}}(t)$
$(l+1)$ ,
, N\lambda l , 0
1 $(l+1)^{t}$ $A^{(l,t)}$ .
5 $2\leq t<\infty$ , $N_{\lambda_{l}}(t)$ ,
$\ovalbox{\tt\small REJECT}$ 1 $(l+1)^{t}$ $A^{(l,t)}$ , $ij$
$A!_{j}^{t,t)}$. .
if $((:-1)\mathrm{m}\mathrm{o}\mathrm{d} (l+1)^{t-1})=\lfloor(j-1)/\langle l+1$) $\rfloor$ then
(14) $*/$





$\{\begin{array}{lllllllll}\mathrm{l} \mathrm{l} 1 1 1 \mathrm{l} \mathrm{l} 1 01 \mathrm{l} 1 1 1 1 1 1 01 1 1 1 1 1 \mathrm{l} 1 1\end{array}\}$ 0
6 $2\leq t<\infty$ , $e=(e_{1}, \ldots,e(l+1)^{t})$
.
$e_{k}$ $=$ $(\lambda_{l}^{(t)}rightarrow 1)\varphi_{l}^{(\max\{t:(l+1)|k\rangle)}‘(\lambda_{l}^{(t)})$ $(1\leq k\leq(l+1)^{t}-1)$
$e_{(l+1)^{t}}$ $=$
$l$ .
, $e$ $A^{(l,t)}$ $\lambda_{l}^{(t)}$ .
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$\lambda e:(l+1)^{*-1}$ $=$ $\sum_{k=1}^{l}e_{l(l+1)^{t-1}+h}$ (17)
$\sum_{k=1}^{l+1}e_{(l+1)(j-1)+k}$ $=$ $\lambda e_{l(l+1)^{\ell\sim 1}+j}$ $(1\leq j\leq(l+1)^{t-1})$ (18)
.
, (16) , $1\leq j\leq(l+1)^{t-1}-1$ $j$ ,
$p:= \max\{q\backslash . (l+1)^{q}|j\}$ . , (16)
$\lambda e_{(i-1)(l+1)^{t\sim 1}+j}=\lambda(\lambda-1\}\varphi_{l}^{(\mathrm{p})}$











. , 22 ,
$\lambda(\lambda-1)\varphi_{l}^{(t-1)}(\lambda)-l(\lambda-1)$ $=$ $(\lambda-1)(\lambda\varphi_{l}^{(t-1)}(\lambda)-l)$
$=$ $(\lambda-1)\varphi_{l}^{(t)}(\lambda)$
. $\varphi_{l}^{(t)}(\lambda_{l}^{(t)})=0$ , (17) .
, (18) . $j=(l+1)^{t-1}$ , $k=l+1$ $(l+1)(j-$
$1)+k=(l+1)((l+1)^{t-1}-1)+(l+1)=(l+1)^{t}$ , (18) ,




$\lambda e_{l(l+1)^{t-1}+(l+1)^{*-1}}$ $=$ $\lambda e_{(l+1)^{2}}$
$=$ $l\lambda$
$=$ $\sum_{k=1}^{l+1}e_{(l+1)((l+1)^{*-1}-1)+k}$
. , $1\leq i\leq l$ $i$ $1\leq j\leq\langle l+1)^{t-1}-1$
$j$ , $p:= \max\{q : (l+1)^{q}lj\}$ , $e_{(:-1)(l+1)^{t-1}+j}=$
$(\lambda-1)\varphi_{l}^{(p)}(\lambda)=e_{l(l+1)^{t-1}+j}$ , (16) (18) . (
6 )
2.4 .
7A $t$ ) \lambda l( .
3 , 4 .
, , .
8 $l\underline{-}1,2,3,$ $\ldots,$ $t=2,3,4,$ $\ldots$ , $A^{(l,t)}$
$\det(xI-A^{(l,t)})=x^{(l+1)^{t}-\iota-1}(x-1)\varphi_{l}^{(t)}(x)=0$
.
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